Summary &horbar; Postprandial kinetics of porto-arterial concentration differences of glucose (G), galactose (Gal), L -lactic acid (LA), amino-nitrogen (AN) and urea (U) were studied in the pig after the ingestion of 10! colony-forming units (cfu) of Sporolactobacillus P 44 per g of feed. Eight fistulated pigs (portal vein and brachiocephalic trunk; mean body weight 70 ± 4 kg) were used. The diet was based on skimmed milk (32%), barley (30%), maize (10%) and lactose (7%). The postprandial blood kinetics, 4 conducted per animal at 1-wk intervals, were studied during the 3 h following the ingestion of test meals of 1 000 g basal diet (BD) or the same diet supplemented by the bacteria (SD). The apparent absorption was estimated from the area between the portal and arterial concentrations. The areas of porto-arterial differences of G, Gal and AN of SD for the first 3 h after the meal were significantly higher after SD ingestion than those measured after BD intake. Plasma concentrations of U and porto-arterial differences of U and LA were not modified by the probiotic. These effects disappeared immediately after dietary supplement interruption, suggesting that added bacteria presence in the intestinal lumen was fundamental to the modifications observed in apparent absorption. 
INTRODUCTION
Microbial probiotics are supposed to induce favorable changes in the activity of the digestive microflora (Nguyen et al, 1988; Pusztai et al, 1990; Vanbelle et al, 1990 ). The development of this concept has been partly stimulated by the public's misgivings about the side-effects that often follow the use of antibiotics as therapeutic agents and growth promoters (Fuller, 1992) . There is, therefore, a growing demand for an effective alternative to antibiotic growth promoters and microbial probiotics could probably fill this gap.
It has been demonstrated that Lactobacilli exert various metabolic activities in the gut. Hill et al (1970) observed that ingestion of Lactobacilli significantly reduced intestinal and urinary amines in the pig. Ayebo et al (1980) and Goldin et al (1980) measured lower levels of betaglucoronidase and beta-glucosidase activities in human faeces when Lactobacilli were added to the diet. Muralidhara et al (1977) , Barrow et al (1980) , and Ratcliffe et al (1986) observed modifications in the gut microbial balance in piglets after Lactobacilli ingestion, in particular decreased counts of coliforms in the intestinal tissue and faeces.
The beneficial effect of yoghurt, which contains Lactobacillus bulgaricus and Streptococcus thermophilus, on lactose digestion has been demonstrated by Kim and Gilliland (1983) , Garvie et al (1984) , Kolars et al (1984) and Marteau et al (1990) . The presence of yoghurt microorganisms in the gut resulted in a stimulation effect on the intestinal lactase activity (Besnier et al, 1983; Schaafsma et al, 1988) .
To our knowledge there are no experimental data on the effects of any potential interesting bacterial strain on the digestion and absorption of dietary proteins. It has been demonstrated that Sporolactobacillus P 44 improves lactose digestibility in rats (Belville, 1990) In these formulae 11 is the mean, A ; is the diet effect, B i is the animal effect, 8;! is the combined effect of diet and animal, C;! is the interaction between the animal and the diet and Z;!k the residual difference.
The calculations were performed with the Statistical Analysis System (SAS Institute, Cary, NC).
RESULTS
The addition of Sporolactobacillus P 44 to the diet produced a larger rise in portal plasma concentration of G than that observed after the basal diet ingestion (fig 1 ) .
Arterial plasma G concentrations were not affected by the diets. Thus, the mean APACD for G (tables III, IV) was significantly higher during the observation period after ingestion of SD.
After both meals an increase in portal concentration of Gal was observed (fig 2) . Nevertheless, the rise in portal Gal was higher after SD ingestion. Gal was undetectable in arterial plasma. Mean APACD for Gal (tables III, IV) was significantly higher for SD than for BD.
The increase in portal plasma AN concentration was higher during the first 90 min after the beginning of the meal for SD (fig 3) whilst arterial plasma concentrations were very similar for both diets. Mean APACD for AN appeared to be significantly higher for SD than that calculated for the basal diet (tables III, IV). The meal intake was followed by a rise in LA plasma concentrations (fig 4) 
DISCUSSION AND CONCLUSION
The results obtained in the present study are discussed on the assumption that portal blood flow was not significantly affected by individuals or by addition of Sporolactobacillus P 44. It is known that meal ingestion is followed by a small rise in portal blood flow during the first 1-2 postprandial hours (Sim6es Nunes et al, 1989) . In pigs with a body weight close to that of those used in the present work such a blood flow increase represented about 8% of the basal flow (Sim6es Nunes et al, 1992) . Individual variations in portal blood flow have been established in 2.8 and 5.7% of the mean flow determined for pigs weighing 60-70 kg (Sim6es Nunes et al, 1989 Nunes et al, , 1992 . Furthermore, such variations in the portal blood flow were independent of the nature of very different tested diets. One can easily assume that portal blood flow variations in the present work were of the same range of amplitude as those observed before and consequently interfering in a similar way for both dietary treatments.
Microbial probiotics are supposed to induce favorable changes in the activity of the digestive microflora (Nguyen et al, 1988; Pusztai et al, 1990; Vanbelle et al, 1990 ). Beneficial effects of the microorganisms in yoghurt on lactose digestion have been demonstrated by several authors (Kim and Gilliland, 1983; Garvie et al, 1984 ; Kolars et al, 1984 and Marteau et al, 1990 ). In agreement with their findings, we observed that in the growing pig galactose and glucose apparent absorptions were significantly higher with the diet SD, suggesting that Sporolactobacillus P44 at 10! cfu/g improved the digestion of lactose.
However, the mechanism of action is still unclear. Besnier et al (1983) and Schaafsma et al (1988) showed that the microorganisms in the yoghurt resulted in a stimulating effect on the intestinal lactase activity. Sporolactobacillus P44 could exert similar effects in the gut of growing pigs.
Pig endogenous lactase activity decreases quickly after weaning and is very low in the growing animal (Kidder and Manners, 1978 (Chang et al, 1984) and conversely the rate of intestinal absorption. The question arising was whether the observed differences in apparent absorption after ingestion of the bacteria supplemented diet were, at least in part, a consequence of induced changes in gastric emptying. It appeared highly improbable that the addition of Sporolactobacillus P 44 spores could strongly influence gastric emptying. This is for 2 main reasons, the added spores represented 1.5 g per meal, and there is no evidence that such or closely related bacteria can induce changes in gastric emptying.
Porto-arterial differences of LA and plasma concentrations of U were not modified by the added bacteria. These effects disappeared immediately after interruption of the addition of micro-organisms to the diet. This suggests that the presence of the added bacteria in the intestinal lumen was fundamental to the modifications observed in apparent absorption.
Our results obtained on growing pigs underline some interesting effects of the probiotic, particularly those related to amino-nitrogen appearance in the portal vein.
It would be of great interest to evaluate such effects in younger animals and quantify such absorptive phenomena by the use of simultaneous determinations of portal blood flow and porto-arterial concentration differences. The study of the mechanism involved in the observed phenomena should also be undertaken.
